Discussion
During our work on auxiliary controlled singlet oxygen-ene reactions we were interested in enantiomerically pure ketals derived from cyclohexenones and various L-tartrates [1] . Thus, the ketalization of 2-cyclohexenone and dimethyl L-tartrate proceeded under migration of the double bond to afford dimethyl 1,4-dioxaspiro[4,5]dec-7-ene-(2R,3R)-dicarboxylate. After the singlet oxygen-ene reaction followed by reduction dimethyl 8-hydroxy-1,4-dioxaspiro[4,5]-dec-6-ene-(2R,3R)-dicarboxylate was obtained with a new stereogenic center at C8. For crystallization the two diastereomers were separated and converted into the corresponding 3,5-dinitrobenzoates. The title structure unequivocally proves the correct stereochemistry of the product. Beside the right-handed C2 and C3 atoms a new stereocenter at C8 is generated. The R-configuration corresponds to the minor diastereomer. Within the cyclohexene ring the geometrical parameters are as expected. The double bond is located between C6 and C7 (bond length: 1.340(4) Å). Five of the six carbon atoms are almost coplanar, with a maximal deviation from the best plane of 0.088(2) Å (C1). The carbon atom C9 is out of that plane by 0.687(4) Å. Therefore the C9 atom is not taken into account in the following dihedric calculations. The plane of the five-membered ring is nearly rectangular to the cyclohexene ring, characterized by an angle around the spiro atom C1 of 88.8(1)°formed by the C1/O1/O2 and C1/C6/C10 planes. The methyl carboxylate moieties point in the opposite direction but both facing away from the molecule. The oxygen atom O7 connecting the benzoyl moiety with the cyclohexene ring is in equatorial position as well as the hydrogen atoms on the sp 2 hybridized carbon atoms. The dinitrobenzoyloxy moiety is nearly planar and almost orthogonal to the cyclohexene ring, forming an dihedric angle of 80.2(1)°. 
